Effective public health risk communication plays an important role in various crisis situations such as natural disasters and catastrophes, accidents, terrorist attacks, epidemics or pandemics, and significantly helps to minimise their negative impacts on health of the public. In our work we focused on communication of the health sector authorities with the public during the A(H1N1) pandemic in 2009-2010. We retrospectively analysed the effectiveness of the information leaflet Personal measures during pandemic flu A(H1N1) issued by the Ministry of Health of the Slovak Republic and discovered statistically significant differences in attitudes of various groups of respondents (differing in age and academic background) to design, comprehensibility, and contents of the leaflet, as well as shortcomings in its accessibility and distribution. For preparation of future information materials aimed at epidemics, pandemics and/or other possible crisis situations in Slovakia it is highly recommended to take into consideration specificities and needs of particular target groups of population, ensure effective distribution of information materials, and pay better attention to preparation of the information campaign as the whole.
INTRODUCTION
Public health communication is a discipline which studies and develops suitable communication strategies used for informing individuals and communities about possibilities for improvement of their health. It is used on all levels of disease prevention and health support and it can significantly help to improve health condition and delay the onset of disease, invalidity, or death. Effective communication contributes to public awareness of health risks and their solutions, provides motivation and skills needed for prevention of those risks, it can even increase demands of the general public for suitable healthcare services (1, 2) .
Communication plays an essential role in crisis situations, especially in natural disasters and catastrophes, accidents, terrorist attacks, epidemics and pandemics, during which it has mainly a warning function and helps to minimise negative health impacts on the public, loss of lives, and social and economic divergences which may occur as a result of any risk situation. It is also a very important tool for prevention of panic which might cause more damages than the crisis situation itself (3) .
The importance of public health communication and its inevitable role during crisis situations which may endanger health of the public is widely accepted by all international public health authorities and organisations. On national level communication is in focus of the Ministry of Health of the Slovak Republic and the Public Health Authority of the Slovak Republic. However, in comparison with other countries (especially USA and Western Europe) both institutions deal with health communication insufficiently. The Pandemic plan of measures for flu pandemics in the Slovak Republic approved in 2008 does mention communication on national and international levels but only marginally.
The main aim of public health communication before and during pandemics is to provide the public with fast, exact, and relevant information which will help them to make decisions and take measures for protection of their own health. The key element of effective communication with the public during pandemics is to consider specificities and needs of particular target groups (age, sex, linguistic competence, education, health status etc.) and ensure effective distribution of information materials by means of all available channels and media of communication.
In our work we studied effectiveness of the information leaflet Personal measures during pandemic flu A(H1N1) (Figure 1 ) issued by the Ministry of Health of the Slovak Republic with the aim to inform the public about symptoms of the pandemic flu, personal preventive measures, and vaccination against the pandemic flu. 
OBJECTIVES
To analyse the effectiveness of the information leaflet Personal measures during pandemic flu A(H1N1) 2009 with the focus on its design, contents, and distribution. To prepare recommendations to improve communication of health sector authorities with the public during future epidemics and pandemics in Slovakia.
METHODS
We carried out a retrospective analysis of attitudes of different age groups of respondents to design and contents of the information leaflet Personal measures during pandemic flu A(H1N1) issued by MH SR. The body of respondents was composed of total 200 persons randomly chosen from the lists of students and workers; the respondents were equally divided into 5 groups (40 members/1 group):
1. group PS students: 10-11-year-old students of primary school (PS Jahodnícka in Martin -40 students), 2. group SS students: 16-17-year-old students of secondary schools (Grammar School of V. P. Tóth in Martin -20 students, Secondary Pedagogical School in Turčianske Teplice -20 students), 3. group University students: students of 1st and 2nd years of university study ( Distribution of the questionnaires was carried out personally with help of particular teachers at all schools or in direct contact with the respondents. The data were collected in May-June 2011, i.e. after the A(H1N1) pandemic had been over. It took approximately 30 minutes for the respondents to read the leaflet and fill in the attached questionnaire at a quiet pace. The rate of return and completeness of the questionnaires was 100%.
The questionnaire was divided into 4 parts: 1. design of the leaflet, 2. contents of the leaflet, 3. accessibility of the leaflet, 4. categorization of the respondents into particular group.
The questions concerning design of the leaflet focused on practicality of its format, suitability of colours used for background and type with respect to the leaflet s readability, suitability of used size and style of type, and overall graphic layout of the leaflet. The contents of the leaflet was evaluated in relation to its comprehensibility, editing and extent of the text, suitability and amount of information about personal preventive measures during the A(H1N1) pandemic and vaccination against pandemic flu.
In 1st and 2nd parts of the questionnaire the answer scale from 1 to 5 (1=fully agree, 2=agree, 3=do not know, 4=disagree, 5=fully disagree) was used; the respondents marked their answers with a cross into particular square, they marked only 1 answer for each question. In 3rd part the respondents stated whether they saw/read the studied or similar leaflet before and/or during A(H1N1) pandemic in 2009-2010; in case of a positive answer they stated where it was. In the final 4th part the respondents marked which age/academic group they belonged to.
The data obtained from the questionnaire were processed and analysed in the program Microsoft Office Excel 2003. The answers of the respondents to particular questions of the questionnaire were expressed in per cents. In the study the following were used:
-Kruskal-Wallis test by means of program R -version 3.1.1 (2007) for calculation of statistical significance of differences in answers to particular questions focused on design and contents of the leaflet; as the level of significance (alpha level) the value p = 0.05 was used; the values p < 0.05 were considered as statistically significant, -Multiple comparative analysis (so-called post-hoc analysis) for identification of particular statistically significant combination; this analysis was carried out in indicators where statistically significant difference was found in the Kruskal-Wallis test, -Pearson's Chi-squared test with Yate s continuity correction for calculation of statistical significance of differences in answers related to accessibility of the leaflet; as the level of significance (alpha level) the value p = 0.05 was used; the values p < 0.05 were considered as statistically significant. Table 1 Results of statistical analysis of answers to questions focused on design of the leaflet Personal measures during pandemic flu A(H1N1) obtained from particular groups of respondents Table 2 Results of statistical analysis of answers to questions focused on contents of the leaflet Personal measures during pandemic flu A(H1N1) obtained from particular groups of respondents
RESULTS
The results of the analysis of differences across the studied groups in attitudes towards design and contents of the leaflet are documented in Tables 1 and 2 . The analysis of answers to the items of the questionnaire obtained from particular groups of respondents revealed statistically significant differences in their attitudes to both design and contents of the studied leaflet.
Most respondents in all studied groups positively evaluated format of the leaflet, style of used type, as well as size of the type. Statistically significant differences were revealed in answers of primary school students and healthcare professionals to the question focused on colour of type and background and in answers of university students and healthcare professionals to the question focused on number of graphic elements used in the leaflet. Post-hoc analyses PS students -University students PS students-Healthcare professionals SS students -Healthcare professionals Healthcare professionals -Non-healthcare professionals PS students -Healthcare professionals SS students -University students SS students -Healthcare professionals Most respondents in al studied groups believe that the information leaflet sufficiently informs about personal preventive measures during the A(H1N1) flu pandemic as well as about vaccination against pandemic flu. Statistically significant differences were revealed in answers of primary school students and university students to the question focused on comprehensibility of the leaflet, in answers of primary school students and healthcare professionals, secondary school students and healthcare professionals, and healthcare professionals and non-healthcare professionals to the question focused on logical editing of information in the leaflet, and in answers of primary school students and healthcare professionals, secondary school students and university students, and secondary school students and healthcare professionals to the question focused on general extent of the leaflet.
The answers of the respondents also revealed that before and/or during the A(H1N1) flu pandemic only 10.0% of the total number of respondents saw/read the studied or similar information leaflet; most of them were in the group of adults -non-healthcare professionals, least of them in the group of university students. Table 3 
DISCUSSION
Effective public health risk communication can greatly assist in minimizing the negative health impacts of crisis situations. Unprofessional and improperly planned and led communication of the representatives of the health sector can be, on the contrary, reflected in passive or negative response of the public to the crisis situation, failure to adhere to recommendations regarding the prevention and personal measures, and non-organized behaviour of the public during the crisis (4).
When preparing information materials it is important to consider mainly the age of members of the target group which the materials are designed for. Various age groups differ from each other in stages of development of cognitive, conative, and non-cognitive abilities (5) . Perhaps the most important factor which is necessary to take into account is the reading literacy of the target group, i.e. the ability to use printed and written text, process information in the text and use them to solve practical problems (6) .
The analysis of answers of particular groups of respondents to the items of the questionnaire revealed statistically significant differences in the attitudes of different age groups to both design and contents of the studied leaflet.
In question focused on colour of the leaflet we found that the use of white and red type on a dark blue background was positively accepted by most of the primary school students; this combination of colours, however, was negatively assessed by more than half of the healthcare professionals. We assume that this difference is due to aging and different qualities of colour perception and preferences in children and adults. In physiologically healthy subjects the largest field of vision is for white colour, then yellow, blue, and red respectively, and the smallest for green colour (7) . Similarly, the preference of colours changes with aging; children within the second year of age prefer red and blue five times more than adults (8) . With gradual aging the overall preference for blue and dark saturated colours decreases, which is confirmed also by our results -positive assessment of rich blue colour of the studied leaflet was decreasing with increasing age of the respondents.
A statistically significant difference was also revealed in the answers of university students and adults -healthcare professionals to the question focused on the amount of graphic elements used in the leaflet. While the graphics of the leaflet was acceptable for 52.50% of healthcare professionals, up to 70.00% of university students think that the leaflet should contain more images, tables, or graphs. This difference is surprising since both groups are similar in age and hence the degree of development of their reading literacy as well as in their academic background since the group of university students was formed by General Medicine students. We can only assume that this is due to some "habits" of students who during their studies use a variety of teaching materials and study texts containing such graphic elements.
Analysis of the answers regarding the comprehensibility of the leaflet revealed a statistically significant difference between the group of primary school students and the group of university students. For more than 90% of university students the information provided by the leaflet was clearly and comprehensible to them; in the group of primary school students we received positive answers from 70% of respondents. We assume that these differences are due to the limited linguistic competence of primary school students and use of terminology that was unfamiliar to them. Author of a scientific text, which the studied leaflet undoubtedly is, shall at its writing use the terminology carefully and with regard to the age, linguistic competence, and reading literacy of target group. Words that might presumably cause difficulties to percipients of the information shall be used in an inductive way, i.e. first adequately describe the notion, word, or phenomenon in a language understandable to the percipient so that an idea takes a shape in the percipient s mind and then use it in a wider professional context (9) . In this simple way it would be possible to "tailor" the information in the leaflet to particular age groups so that they could understand it without any problems.
A C T A M E D I C A M A R T I N I A N
Statistically significant differences were also revealed in answers of primary school students and healthcare professionals, secondary school students and healthcare professionals, and healthcare professionals and non-healthcare professionals to the question focused on logical editing of information in the leaflet between. Over 90% of healthcare professionals answered that the information in the leaflet was edited/arranged logically. In the other groups from 25 to 30% of respondents were not able to comment on editing of the present material. We assume that the differences are due to different stages of development of reading literacy determining an individual's ability to analyze and evaluate texts and information, as well as the quantity and quality of information on the subject already acquired by the percipients. The evaluation of the contents and quality of the text (and hence its editing) requires from the reader to link the information from the text with his/her knowledge about the problem previously acquired from other sources (6) . Thus, the failure of the reader to interpret the text and evaluate its editing and quality is based on his/her lack of knowledge of reality which is discoursed in the presented text (10) . While in primary school students their analytical thinking is still developing and, thus, they have not acquired much knowledge on the subject of pandemic flu, the number of positive answers obtained from the group of university students -medical students at JFMED CU almost mirrored the high number of positive answers obtained from adults -healthcare professionals, which could confirm our assumption.
Analysis of the answers obtained from particular groups of respondents revealed statistically significant differences also in the question focused on extent of the leaflet between the groups of primary school students and healthcare professionals, between secondary school students and university students, and between secondary school students and healthcare professionals. The extent of the leaflet was rated positively by more than half of university students and healthcare professionals; in primary and secondary school students this value was less than 25%. We assume that it is caused again by a different stage of development of reading literacy, implementation of different reading techniques, and different abilities of particular groups of respondents to focus on the given extent of text. The average speed of normal reading in 9-10-year-old children is 70-80 words per minute; with increasing age and developing reading literacy this increases up to 200-250 words per minute in adults (11) . From the perspective of younger respondents the leaflet contained a lot of text written in a form uninteresting and incomprehensible for them, which caused their lack of interest and in some of them also loss of motivation to read the leaflet till the end.
To make the information materials fulfil their mission and their expected effectiveness as high as possible, it is necessary to ensure their blanket distribution and reach the widest possible accessibility of the materials to the public. During the pandemic flu in Slovakia only 5,000 pieces of the information leaflet were printed; they were distributed to the regional offices of the Public Health Authority and from there to healthcare facilities, schools, public institutions, and employers. In our study we found that during the A(H1N1) pandemic in 2009-2010 only 10% of the total number of respondents saw/read the studied or similar leaflet. Although the leaflets issued by the Ministry of Health of the Slovak Republic were published and freely available on the official website of the institution, our study confirmed the fact that the inhabitants of Slovakia are too passive in disease prevention and searching for information on personal measures. Many communication specialists warn that it is wrong to rely solely on a proactive approach of the public and expect they will search for the necessary information on the internet or in literature by themselves. The most effective way to distribute information materials is still to deliver them directly to the mailboxes of each household (12) .
Failure to lead information campaign, whether in terms of preparation of materials for different target groups or in terms of their effective distribution, might result in the passive or negative attitudes of the public to the crisis situation. Insufficient information campaign during the A(H1N1) pandemic in 2009-2010 is considered as one of the causes of low interest of the Slovak public in vaccination (13) . In countries with sophisticated communication
strategies there were recorded much higher numbers of vaccinated people than in Slovakia -for example in Sweden it was 59% and in Finland 50% of the total population, while in Slovakia it was only 0.40% of the population, which was, along with the Czech Republic (0.60% of the population), the least from all EU countries (14) . It is also important to realize that the limited access of the public to official information materials during any crisis situation might lead to increased spread of false information and hoaxes (15, 16) . During the pandemic in 2009-2010 information on the adverse side effects of vaccination against actual pathogen (narcolepsy, encephalomyelitis, anaphylaxis, etc.) could be easily found on many websites and social networks; general acceptance of such misleading information by the public was caused mainly by the lack of information from the official public health institutions (17) . Based on the above mentioned we can conclude that in any crisis situations (such as the recent A(H1N1) pandemic) one of the key roles in encouragement of the public to take and follow personal preventive measures and adopt the expected and desired patterns of behaviour as well as in prevention of information vacuum is played by public health communication in a form of targeted and properly led information campaign which reflects the specificities of particular groups of the population such as age, linguistic competence, academic background, and health status. Similarly, an inevitable role is played by an effective and fully coordinated distribution of information materials and subsequent obtaining of feedback on the impact and effectiveness of the media campaign.
CONCLUSIONS AND RECOMMENDATIONS
Based on our findings we suggest the following for preparation of information campaigns aimed at future epidemics and pandemics in Slovakia:
1. Take into consideration specificities and needs of particular target groups differing in age and the level of academic background and prepare independent information materials for pre-school children, younger school children, teenagers, and adults; such materials should be prepared in close cooperation of public health authorities with professionals in the field of graphic design, promotion, and marketing to make them attractive and effective. 2. Ensure distribution of sufficient number of information materials among particular target groups of population and retrospectively evaluate its effectiveness. 3. Actively use social networks and the other up-to-date communication channels and media for distribution of information materials. Direct distribution of printed materials into mailboxes of every household in the country as well as their spreading as supplements to daily press and different magazines should be also considered.
